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We, A.E.C. Societe De Chimie Organ- 
ique Et Biologiqub, a French Body Cor- 
porate of Commentry (Allier) Fiance, do 
hereby declare the invention, for which we 
tpray that a patent may be granted to us, and 
the method by which it is to be performed* 
to b© particularly described in aid by the 
following statement: — 

The present invention relates to thera- 
peutic compositions containing 0-alanine. 

/?- Alanine is a compound chemically de- 
fined by the empirical formula: C 3 H 7 NO* 
(molecular weight 89.09) and the structural 
formula: — 

H a N - CH 2 - CH 2 - COOH 

^Its percentage composition corresponds 



C = 40.44% 
N = 15.72% 



H = 7.92% 
O = 35.92% 



It has the following physical properties: 
it is a white powder, soluble in water whence 
it crystallizes in orthoihonibic pyramids, 
slightly soluble in alcohol, practically in- 
soluble in ether and acetone. 

The dissociation constants of ^-alanine 
ar?: 

pK\(COOH) : 3.60, pK\ (NH 3 +) : 10.19, 

the isoelectric pH being 650. 

ff- Alanine has an indefinite melting point 
since it decomposes between 195 and 205° 
C; it is Climated moreover from 111° C. 
cmjwards under 1.3 mm of mercury. 

^-Alanine can be identified by the fol- 
lowing reactions carried out on a solution 
erf 0.50 g. of the compound in 5 ml of dis- 
tilled water. 

(a) Add to 10 g. of this aqueous solution 
11 drops of 1% ninhydrin aqueous solu- 



tion. Place on a .boiling water bath. A 

.k^a 1 ** «*>ur is very rapidly produced. 

(g> Add to 2 ml. of this solution 2 ml. 
of the aqueous solution of phosphotungstic 
acid (Rj. A white cloud is produced. Then 
add 5 mi of 20% hydrochloric acid. 

After 20 to 30 seconds, a white precipi- 
tate progressively appears which rapidly col- 
lects at tile bottom of the tube. 

The purity of ^-alanine can be verified 

t>y the following titration methods: 

r (a) Total nitrogen titration by the method 
mdacated in the French Codex. 1949, page 

(b) Amino nitrogen titration by die poten- 
uometnc method. This method has been 
described by VIGNERON (AnnaleTph^ 
maceutiques francaises 1960, 18, 404). 

A description of a process of preparing 
will now be given by way of 

Pour into a 2 litre flask provided with 
a stirrerand a thermometer and a dropping 
funnel which permits drop by drop affusions 
and as placed under a hood, 1 85 g. of barium 
hydroxide (Ba(OH) 2 , 8 H 3 Q). 

Heat on a water bath. 

When the barium hydroxide is dissolved 
mrts water of crystallization, start up the 
stoer and add drop by drop over a period 
c*40 minutes 70.1 g. of £-anWpropioni- 

t^^^f temperature at 90 

«> y$ c for 40 minutes. 

water* 40 g * asbestos a of hot 
Saturate with carbon dioxide 'while main- 
taining the temperature at 85 to 90° C 
Filter on a Buchner funnel. Dram. 
Put . Jfce drained cake back into the flask 
with 500 mi of hot water. 

Heat the mixture for 20 minutes while 
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Filter. Once more wash with 500 ml. of 
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hot water. Concentrate the filtrate and the 
washing waters on a water bath under low 
pressure until precipitation. 

Recover the residue with 200 ml. of hot 
5 water and 0.50 g. of discolouring carbon 
black. Heat on a water bath for a few 
minute. 

Filter in an Erlenmayer flask weighted 
with 500 mi and heat on a water bath while 
10 injecting compressed air on the surface of 
the solution. 

When the solution is reduced to 130 g., 
cool to 15—20° C. and slowly dilute with 
400 ml. of methanol. After a few hours 
15 in the refrigerator drain and wash twice 
with 100 ml. of methanol 
The yield is 75 g. 

The pharmacological study of jS-alamne 
gives the following results: — 

20 A— Toxicity. 

The toxicity of ^-alanine was studied by 
the oral $nd intravenous routes in the Swis* 
jnouse having a mean weight of 20 g. The 
product was administered in aqueous solu- 
25 tion. 

The LD J0 are the following:— 

By the intravenous route: about 5 g./kg. 
By the oral route: exceeding 10 g./kg. 

B—Pltysiological Behaviour. 

30 This product was studied in respect of the 
actions it has on the various phenomena of 
anaphylaxis, redness, temperature rise, res- 
piratory disorders, paresthesia. These vari- 
ous phenomena can apparently be assembled 

35 under a common histaminic process set off 
in particular either by allergy or by the ab- 
sorption of nicotinic derivatives. 

The conditions in which various reactions 
occur in man can be reproduced principally 

40 in the guinea-pig, the rabbit and the dog 
which are much more sensitive than the rat, 
the mouse, etc. 

Three examples will be given: — 

(a) Intolerances were produced in the 
45 guinea-pig at high dose by the administra- 
tion of nicotinic derivatives. The tempera- 
ture rise of the ear was measured, it mani- 
festing in an intense peripheral vasodilata- 
tion. Prior oral administration of ,6-alanine 

50 inhibits these reactions. 

(b) Guinea-pigs having previously re- 
ceived -alanine by the oral route were in- 
jected with histamine by the subcutaneous 
rate and die intraperitoneal route. By com- 

55 parison with reference animals, it was ob- 
served that the previously administered p- 
alanine has under these conditions a certain 
protective action of the anti-histaminic type. 

(c) Whereas in the rabbit anaesthetized 
60 with urethane, the intra venous injection of 

-. histamine produces a definite hypotension, 



the oral administration of ^-alanine ma- 
terially decreases the amplitude of the hypo- 
tension. 

/^-Alanine also acts on the contractions of 65 
the ileum of the guinea-pig when this guin- 
ea-pig has been previously rendered sensi- 
tive by an allergen. 

These tests reveal that the activity of 0- 
alanine is that of an indirect anti-histaminic 70 
and anti-allergic acting principally on the 
peripheral receptors affording evidence of 
phenomena producing allergic reactions. It 
can also act on the production of endogen- 
ous histamine. "5 

Whence follow the therapeutic indications 
of /3-alanine which can be described for 
treating allergic and histaminic processes on 
the whole as well as flushes which accom- 
pany the discharges of seratine in the carcin- SO 
oid tumours. 

In this respect clinical tests revealed the 
following actions of ,8-alanine: — 

1. Action against sudden flushes. 

Several tests consisting in the administra- 85 
tion of /3-alanine to women having passed 
the menopause and subject to many sudden 
flushes resulted in a considerable and spec- 
tacular reduction of these flushes. It 
should be mentioned in this respect that 90 
alanine has no structural relation to estro- 
gens, androgens or in a general way to hor- 
monal derivatives and that it can be admin- 
istered by the oral route. 

2. Protection against redness and con- 95 
gestive phenomena caused by nicotinic acid, 
and its salified or esterified derivatives. 

It has been observed that from the experi- 
mental point of view and clinical point of 
view the administration of /3-alanine pre- 100 
vents congestive phenomena of redness or 
paresthesia which sometimes interferes with 
the administration of nicotinic derivatives. 

3. Action against reactions of the allergic 
type. 103 

Recent experiments revealed in particular 
that in the case of a penicillic allergy jS- 
alanine stopped in 30 minutes an alarming 
respiratory and vasomotor cutaneous pro- 
cess. An infinitely small dose of penicillin 110 
administered intradermally having produced 
further incidents, the administration of j8- 
alanine once moi<. stopped these incidents 
in a very short period of time of around 15 
minutes. H*> 

It seems that the histaminic discharge pro- 
duced by intolerance to penicillin appeared 
but was unable to act on the cutaneous, re- 
spiratory, vasomotor, or sympathic or even 
the suprarenal receptors, as usually occurs. 120 

To summarize, ^-alanine provides a very 
effective protection in man against vaso- 
motor or general cutaneous incidents which 
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are usually attributed to an excess of his- 
tanrjnemia • — 

— Whether these accidents are grouped 
under Hie heading of sudden flushes related 

o to the menopause; 

—.Or produced in certain cases by the 
administration of nicotinic acid and phar- 
maceutical^ acceptable salified or esterified 
derivatives thereof and in particular lysine 
10 nicotinate, with which the jS-alanine can 
thus fee admixed so as to avoid their second- 
ary effects, as will be seen hereinafter; 

— Or classed under the heading of the 
classical allergic disorder, this itself having 

lo an alimentary, respiratory, cutaneous or 
therapeutic origin. 

As ^-alanine ha s a greater action than 
estrogens, on tile one hand, and classical 
anti-histaminic products, on the other, it 
20 can be considered as exerting an action of 
protection of the receptors against hista- 
mine discharges, irrespective of their 
origin. 

In these various indications, ^-alanine is 
26 advantageously administered by the oral 
route although the other administration 
routes are not excluded. (In these latter 
cases the vehicle when liquid is a sterile 
injectable liquid or contains a flavouring 
SO agent) For administration by the oral route, 
tite acta ve principle can -be put into the form 
of tablets, or other forms suitable for this 
administration route, with the usual excio- 
lents. 

35 An appropriate dose corresponds to the 
daily administration of 0.02— 0.50 g. of ac- 
tive principle. This however is a mean dose 
which can be exceeded without anconven- 
ience since ^-alanine is practically non- 
40 toxic. 

Hie oral administration of ^-alanine ren- 
ders it of particular interest in that it per- 
mits avoiding anti-histaminic injections or, 
an other cases, hormonal injections. 
45 it might be mentioned that after surgical 
castration in the woman due to a malignant 
disorder, the administration of estrogens be- 
ang stricdy contra-indicated and the admin- 
istration of male hormones often being in- 
50 sufficient or accompanied by very disagree- 
able side effects, ^-alanine constitutes a pre- 
ferred treatment. 

As has been indicated' hereinbefore, a 0- 
alanine-lysine nicotinate admixture is par- 
55 ticularly advantageous since it combines the 
properties of lysine nicotinate and those of 
^-alanine, the latter furthermore eliminating 
file secondary effects of said nicotinate. 
The LD 50 of said admixture is, by fte 
60 oral route: 19.35 g. /kg. 

The admixture is therefore not at all toxic 
for the animal. 
In man, as opposed to the animal, lysine 



nicotinate can produce in respect of certain 
temperaments slight personal inferences: 65 
redness, flushing evoking a histaminic re- 
action type. 

The addition of ^-alanine attenuates and 
decreases the frequency of these intolerances. 

The pharmaceutical study of such an ad- 70 
mixture reveals the following properties: — 

Action on the cholesterolemia produced 
in the rabbit by the oral administration of 
nigh doses of cholesterol. 

In the over load period, it limits the hy- 75 
percholesterolemic rise. 

After the period, of overload, correspond- 
ing in the clinic to the treatment of hyper- 
cholesterolemia, it results in a rapid drop 
in tiie cholesterol level in the blood serum. 80 

Action on the intense peripheral vaso- 
dilatation produced by higji doses of nico- 
tinic acid (measure of -the temperature of 
the ear in the guinea-pig). 
+ ^ Ct iP 11 on ^dogeaous histamine liber- 85 
ated by the histamino-Bberators (indirect 
anti-histaminic acting principally on the peri- 
pheral receptors affording evidence of phen- 
omena producing allergic reactions). 

The physiological functions are not dis- 90 
turbed following on the administration of 
the product 

The clinical study of the ^-alanine-lyane 
mcptinate admixture showed that it has a 
definite action on the manifestations of the 95 
atheroma (arteritis, visual disorders, neu- 
rological accidents, etc.) which is revealed 
by biological modifications indicated by the 
cholesterol level and by the tests of Bum- 
stem and Kunkel. iqq 

Action on the manifestations of the 
atheroma, 

— Arteritis. 

Improvements in the arterial oscillations 
coupled with clinical improvements were ob- 105 
served, and similar results in respect of 
cramp or claudication of the lower members 
in patients who were not immobilised. 

— Visual disorders. 

Several observations revealed functional 110 
improvements of the sight measurable by 
observed less tiredness, improved reading or 
easier seeing. 

— Action on neurological accidents. 

' Observations show numerous remarkably 115 
rapid improvements of paralysis and of lan- 
goage in respect of cerebral softening. 

A case of epilepsy of vascular origin 
flowed a rapid and surprising improvement 
m the electroencephalogram. 120 

— J m P ravernef ^ fn general phenomena. 

Further, there was an improvement in 
<renal phenomena in diabetic cases with a 
drop in the albumin content and drops in 
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lipoproteins in young atheromatous subjects 
who did not respond to an active and pro- 
longed thyrotherapy. 

— Modification of biological tests. 

^Alanine-lysine nicotinate produced the 
following biological effects: — 

High cholesterol levels (exceeding 3 g.) 
were definitely lowered. 

More moderate cholesterol levels were in- 
fluenced to a lesser extent. 

No level was obtained which was below 
the normal level. 

rue lipoprotein levels (determined by 
Burstein's tests) are regularly and substan- 
tially influenced (above all the ^-lipopro- 
teins). 

In conclusion, the clinical results of the 
admixture are characterized both by the 
clinical activity of lysinenicotinate and by 
less vasomotor intolerance incidents due to 
the effect of 0-alanine. 

The jS-alauine-lysine nicotinate admixture 
can comprise the two constituents in any 
relative proportions, these being determined 
as a function of the proposed therapeutic 
applications. 

By way of example, to which the invention 
is not limited, the following admixture can 
be mentioned: — 



Formula of the surface layer: — 



Lysine nicotinate 
0-alanine 



0.20 g. 
0.10 g. 



The preferred administration form of the 
admixture is by the oral route, but the other 
forms of administration are not excluded. 
For the administration the constituents are 
mixed with a therapeutically administrate 
vehicle. 

A particularly appropriate pharmaceutical 
form (to which the invention is not limited) 
is a double-layer tablet whose structure is 
the following: — 

(a) A central core of lysine nicotinate 
protected or guaranteed by several layers of 
gluten varnish which only disintegrates in- 
side the intestine. 

Formula of the central core: — 



Lysine nicotinate 
Excipient 
Gluten varnish 



0.20 g. 
0.02 g. 
0.07 g. 



50 (b) A surface layer of ^-alanine which is 
liberated as soon as it is absorbed in the 
digestive tract. 



/^-alanine 
Excipient 



0.10 g. 
0.60 g. 



Weight of the finished tablet : 1 g. approx. 

The special arrangement just mentioned 
is to insure a time delay of about two hours 
between the liberation of the ^-alanine and 
that of the lysine nicotinate which is conse- 
quently protected by a prior action of the 
/^-alanine. 

The usual dosage of the admixture varies 
between 6 tablets (starting or attack dose) 
and 3 tablets (maintenance dose), but this 
dosage can be modified in accordance with 
the cases and the therapeutic applications. 



WHAT WE CLAIM IS: — 
1. Therapeutic composition 
/?-alanine having the formula:— 



comprising 



H 3 N-CH 2 -CH 2 -COOH 

and a therapeutically administrate vehicle 
which is either a solid, a liquid containing a 
flavouring agent, or a sterile injectable 
liquid. 

2. Composition as claimed in Claim 1, 
put in the form of unit doses. 

3. Composition as claimed in Claim 2, 
in the form of tablets. 

4. Composition as claimed in Claim 1, 
further comprising nicotinic acid, or a phar- 
maceutical^ acceptable salt or ester thereof. 

5. Composition as claimed in Claim 4, 
in which the nicotinic compound is lysine 
nicotinate. 

6. Composition as claimed in Claim 5, 
put in the form of tablets comprising a cen- 
tral core containing the lysine nicotinate 
surrounded by layers of gluten varnish 
which disintegrates only in the intestine, and 
a surface layer containing the 0-alanine, 
which is liberated immediately after absorp- 
tion of the tablet in the digestive tract. 

7. Composition as claimed in Claim 6, 
wherein each tablet contains 0.10 g. of j8- 
alanine and 0.20 g. of lysine nicotinate. 

8. Composition according to Claim 1., 
substantially as described. 

MARKS & CLERK, 
Chartered Patent Agents, 
Agents for the Applicants. 
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